Empagliflozin restores the integrity of the endothelial glycocalyx in vitro.
The antihyperglycemic agent empagliflozin not only improves glycemic control but has also been associated with clinically meaningful reductions in cardiovascular events. Studies have shown that empagliflozin significantly reduces cardiovascular death and heart failure-associated hospitalizations. Given that endothelial dysfunction is closely linked with the pathogenesis of atherosclerotic cardiovascular disease, we hypothesized that the cardiovascular benefits observed with empagliflozin may be a result of its positive impact on the health of the endothelial glycocalyx (GCX), a critical component for the endothelium homeostasis. Human abdominal aortic endothelial cells (HAAECs) were either statically cultured or subjected to a steady wall shear stress of 10 dyne/cm2. Empagliflozin (50 µM, 24 h) restored heparinase III-mediated GCX disruption and the normal mechanotransduction responses in GCX-compromised HAAECs while reducing the attachment of all-trans retinoic acid-transformed NB4 cells to HAAECs. The current body of work suggests that the cardioprotective properties previously reported for empagliflozin may in part be due to the ability of empagliflozin to preserve and restore the structural integrity of the GCX, which in turn helps to maintain vascular health by promoting an anti-inflammatory endothelium, in the presence of a pro-inflammatory environment. Further studies are needed to fully understand the mechanisms underlying the cardiovascular benefits of empagliflozin.